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This listing of clalnig replaces all prior v« rsions 
and listing of claims in th« application. 

Claims 1-33 (Canceled) . 

34. (Currently amended) A semiconductor memoty 
device comprising: 

at least one electrically erasable and programmable 
non-volatile memory cell including 

a layer of gate material, 

a floating-gate transistor including a floating 

defined i n the laver of cfate material , imd 
further including source, drain and channel Regions 
defining a control gate, 

a first active zone, and 

a second active zone incorporating the dontrol 
gate and electrically isolated from the first active 
zone, 

a dielectric zone between a first part cj>f the 
layer of gate material and the first active 
the dielectric zone defining a transfer zone 
transferring, during erasure of the memory cell, charge 
stored in the floating gate to the first active zone. 

35. (Previously presented) The device accor 
Claim 34, wherein the capacitance of the transfer zone 
than or equal to 30% of a total capacitance between the 
of gate material and the active zones of the memory eel 
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accoisding 



36. (Previously presented) The device 
Claim 3.1, wherein the float ing^gate comprises aa annul 
defined in the layer of gate material, and wherein th* 
of gate material includes a linking part between the 
part and the annular gate. 



to 

ar gate 
layer 
flLrst 



37 . (Previously presented) The device according to 
Claim 34, wherein the first active zone and the second active 
zone are electrically isolated from each other by revehae- 
blaaed PN junctions. 

38. (Previously presented) The device according to 
Claim 37, wherein the first active zone and the second active 
zone are electrically isolated from each other on a sua face of 
the memory cell- by an isolation region. 

39. (Previously presented) The. device accordling to 
Claim 38, wherein the first active zone is disposed in a first 
substrate region having a first type of conductivity, the 
second active zone is disposed in a second substrate re^i 
having the first type of conductivity, the first substikt 
region and the second sxibstrate region are separated by 
third substrate region having a second type of conduct 1 
different from the first, and wherein the isolation 
extends between the first substrate region and the 
substrate region and includes an aperture in a contact fsone in 
the third semiconductor region. 



on 

,e 
a 

'ity. 



region 
secokd 
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40. (Previously presented) The device 
Claim 39, wherein the first substrate region includes, 
surface, a contact zone having the first type of 



accojhding 



conductivity. 

41. (Previously presented) The device aceoi ding to 
Claim 37, Wherein the first active zone is disposed ir a first 
substrate region having a first type of conductivity, the 
second active zone is disposed in a second substrate rsgion 
having the first type of conductivity, the first substrate 
region and the second substrate region are separated bra. 
third substrate region having a second type of conductivity, 
different from the first, and wherein the layer of gatj 
material extends above the three substrate regions witjiout 
overlapping the ' isolation region. 

42. (Previously presented) The device according to 
Claim 41, wherein the first substrate region includes, on the 
surface, a contact zone having the first type of condu<!tivity. 



to 

on the 



43. (Previously presented) The device 
Claim 42, wherein the first substrate region further 
a surface zone having the second type of conductivity 
extending around the transfer zone, the surface zone 
electrically connected to the contact zone. 



44. (Previously presented) The device according to 
Claim 34, wherein the floating gate transistor comprises a 
PMOS transistor. 



according to 
ii eludes 
and 
being 
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45. (Previously presented) The device according 
Claim 34, Wherein the at least one memory cell compril 
plurality of memory cells defining a memory plane, ealh 
cell including an access transistor. 



to 

es a 
memory 



46. (Previously presented) Ttie device aeeoi ding , to 
Claim 34 further comprising a bias device possessing a memory 
cell programming state, a memory cell read state and a memory 
cell erase state, wherein the bias device is for applying, in 
each of the states, predetermined voltages to the sourie, the 
drain and the substrate of the floating gate transisto r and to 
the first active zone, and wherein, in the erase state , the 
bias device causes Powler-Nordheim erasing by applying a 
voltage to the first active zone much higher than voltlges 
applied to the source, drain and substrate regions of fche 
floating gate transistor. 

47. (Previously presented) The device according to 
Claim 46, wherein in the erase state, the bias device ipplies 
equal voltages to the source, drain and substrate regit ns of 
the floating gate transistor. 



48. (Previously presented) The device 
Claim 46, wherein in the programming state, the bias 
causes hot-carrier programming within the floating gate 



according to 



49. (Previously presented) The device 
Claim 46 wherein, in the programming state, the bias delrice 
causes Powler-Nordheim programming by applying equal voltages 



according to 



ddvice 
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CO the source, drain and substrate regions of the floating 
gate transistor that are much higher than voltages apjlied to 
the first active zona. 



according 



50. (Previously presented) The device 

Claim 46. wherein, in the read state, the drain/source 
difference is limited to about 1 volt. 



51, 



(Previously presented) The device accoriing to 



to 
voltage 



Claim 34, wherein the at least one memory cell comprisss a 
plurality of memory cells defining a memory plane, eaci memory 
cell including an access transistor; wherein the acces j 
transistor of a memory cell flanked by two adjacent maiiory 
cells located in a same column as the memory cell includes a 
first elementary access transistor specifically associated 
with the memory cell and second and third elementary access 
transistors respectively common to two access transist<trs 
assigned to the two adjacent memory cells respectively; 
wherein a source of the access transistor forms a source of 
the first elementary access transistor while a drain ol the 
first elementary access transistor forms part of the scurce of 
the floating-gate transistor of the memory cell; and farther 
comprising a bias device for selecting at least one metiory 
cell in program mode and in read mode and for erasing the 
memory plane via blocks of memory cells, 



according to 



52. (Previously presented) The device 
Claim 51, wherein the bias device -is for applying a sam|L 
source bias voltage to the respective sources of the ac 



=ess 
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trauslstora of the memory cells of any one column 
respectively, a same gate bias voltage to the respeetlre gates 
of the access transistors of the raemory cells of the sLe 
column respectively and tha same erase voltage to the 
respective first active zones of the meniory cells of a: least 
the same column, 

53. (Previously presented) The device accor«littg to 
Claim 51, wherein the access transistor of a memory clll 
partially surrounds the floating gate transistor of th| memory 
cell. 

54. (Previously presented) The device accortlng to 
Claim 53, wherein each column of memory cells has a laj er of 
gate material including a main part extending in the direction 
of the column along and opposite the floating-gate trar sisters 
of the memory cells; wherein the gate of the first elenentary 
access transistor of an access transistor of a memory cell 
includes a portion of tha main part of the layer of gate 
material which is located opposite the floating-gate 
transistor of the memory cell; wherein the layer of gats 
material includes, within each memory cell, a second 
elementary portion connected to the main part and exteniing 
approximately perpendicular to the main part on one sids of 
the floating-gate transistor of the memory cell, to forn part 
of the gate of the second elementary transistor of the >Lccess 
transistor, and a third elementary portion connected to the 
main part and extending approximately perpendicular to Jie 
main part cox the other side of the floating-gate traiisiUor of 
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the memory cell, to form part of the gate of the third 
elementary transistor of the access transistor; and wh 
the second elementary portion associated with a memory 
defines the third elementary portion associated with oie of 
the two adjacent memory cells, and the third elementarl 
portion associated with the memory cell defines the sebond 
elementary portion associated withy the other of the twi 
adjacent memory cells « 

55- (Previously presented) The device according to 
Claim Sly wherein the bias device possesses a programming 
state to program a memory cell, a read state to read a 
cell and an erase state to erase at least one column o; 
cells; wherein the bias device is for applying, in ead 
states, predetermined voltages to the sources and the iates of 
the access transistors, and to the drains and the subsJrates 
of the floating-gate transistors of the memory cells aJd to 
the first active zones; and wherein, in the erase statJ, the 
bias device causes Fowler- Nor dheim erasing by applying a 
voltage to the first active zones that is much higher than 
voltages applied to the source regions of the access 
transistors, and to the drain and substrate regions of the 
floating-gate transistors. 

56. (Previously presented) The device accordlling to 
Claim 55, wherein to access a memo2ry cell in read mode pr in 
programming mode, the bias device turns on the access 
transistors of the memory cells belonging to the same cblunm 
as that of the memory cell, applies an identical voltage to 

8 



memory 
memory 
of the 
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the source of the access transistor and the drain of the 
floating.gate transistor of each memory cell of the cclumn 
different frw, the memory cell, and turns off the accebs 
transistors of the memory cells belonging to a column tther 
than that of the memory cell. 

S7. (Previously presented) The device according to 
Claim 56, wherein the bias device programs a memory ce .1 that 
has undergone erasure, the floating gate transistor of which 
cell is a PMOS transistor, by carrying out hot-electron 
programming on the transistor in two successive steps to 
firstly compensate for any residual positive charges piesent 
in the floating gate transistor and then to carry out Jptimum 
programming. 



58. 



(Previously presented) The device according to 



Claim 57, wherein in a first step of the two steps, the 
device compensates for any residual positive charges piesent 
in the floating gate transistor by applying a compensation 
voltage to the contact zone of the first active zone. 

59. (Previously presented) The device accordllng to 
Claim 58, wherein the compensation voltage is less thanj or 
equal to 0 volte and greater than about -500 mV. 

60. (Previously presented) The device accordkng to 
Claim 36, wherein the at least one memory cell coraprise| a 
plurality of memory cells defining a memory plane, each [memory 
cell including an access transistor; wherein the access 



bias 
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transistor of a memory cell comprises a gate extending 
perpendicular to the linking part' and on the opposite 
from the linking part with respect to the annular gate 
wherein the. source of the access transistor comprises 
contact, the drain of the access transistor forms part 
source of the floating-gate transistor of the memory c 
the drain of the floating-gate transistor is 
connected to the second active zone. 



side 
f 

a source 
of the 
all, and 



electrically 



61. . (Previously presented) The device according to 
Claim 60, wherein the source contacts of the access 
transistors of the memory cells of any one column of tie 
memory plane are connected together, the first active ?ones of 
the memory cells of any one column of the memory plane are 
connected together, the gates of the access transistor! i of the 
memory cells of any one line of the memory plane are cdnnected 
together, and the corresponding gate contacts are connected 
together by a line metallization, the drains of the fKating- 
gate transistors of the memory cells of any one line ol the 
memory plane are connected together to form another lir|e 
metallization," and further comprising a bias device foi 
selecting at least one memory cell in programming mode land for 
programming the at least one memory cell by Fowler-Nord heim 
programming . ' 



accord iug 



62, (Previously presented) The device 
Claim 61, wherein the bias device selects a memory cell 
memory plane and programs the memory cell hy applying a 
sufficient potential difference between the drain of thk 



10 
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floating-gate transistor of the memory cell and the 
active zone of the memory cell. 



first 



63 , (Previously presented) The device 
Claim 61, wherein the bias device is for erasing the 
plane in its entirety. 



aceoriing to 



dsmory 



64. (Previously presented) The device aceoriing to 
Claim 63, wherein the bias device erases the memory pl^kne in 
its entirety by applying a high voltage to the first active 
20nes of the memoiy cells and by applying a zero voltacfe to 
other contacts of the memory cells. 

65. (Previously presented) The device accorcling to 
one of Claim 61, wherein the bias device is for readinJr the 
memory plane line by line by turning on the access trai, 
of the memory cell of a line and by turning off the acc 
transistors of the memory cells of other linos - 



66. (Previously presented) The device 
Claim 61, wherein the memory plane defines at least one 
BEPROM type memory and a FLASH type" memory. 



67. (Previously presented) An integrated cixltuit 
comprising a semiconductor memory device according to CSLaim 
34. 



accorc ing 
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68. (Currently amended) A method of making a 
sGmiconductor memory device comprising t 

providing at least one electrically erasable and 
programmable non-volatile memory cell including 
a layer of gate material, 

a floating-gate transistor including a floating 
9"® defined in the layer of gate material , md 
further including source, drain and channel regions 
defining a control gate, 

a first active zone, and 

a second active zone incorporating the <!ontrol 
gate and electrically isolated from the first; active 
zone/ 

a dielectric zone between a first part of the 
layer of gate material and the first active lone; 
the dielectric zone defining a transfer zone for 
transferring, during erasure of the memory cell, chargJs 
stored in the floating gate to the first active zone. 

69- (Previously presented) The method accorcjing 
Claim 68, wherein the capacitance of the transfer zone 
than or equal to 30% of a total capacitance between the 
of gate material and the active zones of the memory ce 

70. (Previously presented) The method accor 
Claim 68, wherein the floating-gate comprises an annula 
defined in the layer of gate material; and providing th 
of gate material with a linking part between the first 
and the annular gate. 



12 
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71. (Previously presented) The method accoijding 
Claim 68, further coitpriBing electrically isolating tbk 
active zone and the second active zone from each other 
reverse-biased EM junctions. 



to 
first 
by 



according 



72 . (Previously presented) The method 
Claim 71, further comprising electrically isolating th 
active zone and the second active zone from each other 
surface of the memory cell with an Isolation region. 



to 
i first 
on a 



73 . (Previously presented) The method accor< ling to 
Claim 72, wherein the first active zone is disposed in a first 
substrate region having a first type of conductivity, the 
second active aone is disposed in a second substrate rJgion 
having the first type of conductivity, the first substjate 
region and the second substrate region are separated bj a 
third substrate region having a second type of conductivity, 
different from the first, and wherein the isolation refcion 
extends between the first substrate region and the seccnd 
substrate region and includes an aperture in a contact zone in 
the third semiconductor region. 

74. (Previously presented) The method according to 
Claim 73, further con^rising providing a contact zone hLving 
the first type of conductivity on the surface of the f iLst ' 
substrate region. 



13 
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according 



7S- (Previously presented) The method 
Claim 71, wherein the first active zone is disposed ir 
substrate region having a first type of conductivity, 
second active zone is disposed in a second substrate 
having the first type of conductivity, the first 
region and the second substrate region are separated 
third substrate region having a second type of 
different from the first, and wherein the layer of gat 
material extends above the three substrate regions 
overlapping the isolation. region. 



substrate 
by a 
conduct Lvity 



wit: lout 



to 

a first 
the 
r agion 



76. (Previously presented) The method accoriing to 
Claim 75, further comprising providing a contact zone liaving 
the first type of conductivity on the surface of the f q.rst 
substrate region. 



77. (Previously presented) The method 
Claim 76, further comprising providing a surface zone 
the second type of conductivity and extending around 
transfer zone in the first substrate region; and 
connecting the surface zone to the contact zone. 



according to 
I aving 
tie 

elect! ically 



78. (Previously presented) The method according to 
Claim 68, wherein the floating gate transistor comprisJL a 
PMOS transistor. 

79. (Previously presented) The method according to 
Claim 68, wherein the at least one memory cell coit^rises a 
plurality of memory cells defining a memory plane; f urt ler 

14 
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coniprising providing each memory cell with an accesB 
transistor. 

BO. (Previoualy presented) The method accoijding to 
Claim 68 further comprising providing a bias device pokaessing 
a memory cell programming state, a memory cell read stLte and 
a memory cell erase state, wherein the bias device is Eor 
applying, in each of the states, predetermined voltage j to the 
source, the drain and the substrate of the floating ga :e 
transistor and to the first active zone, and wherein, :n the 
erase state, the bias device causes Fowler-Nordhelm erising by 
applying a voltage to the first active zone much highe:- than 
voltages applied to the source, drain and substrate reiions of 
the floating gate transistor. 

81. (Previously presented) The method according, to 
Claim 80, wherein in the erase state, the bias device spplias 
equal voltages to the source, drain and substrate regid^s of 
the floating gate transistor. 



82. (Previously presented) The method 
Claim 80, wherein in the programming state, the bias 
causes hot-carrier programming within the floating gate 
transistor. 



according to 
deivice 



83 



(Previously presented) The method according to 
Claim 80 wherein, in the programming state, the bias device 
causes Powler-Norjaheim programming by applying equal voltages 
to the source, drain and substrate regions of the floating 

15 
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gate transistor that are iraiclx higher than voltages 
the first active zone. 



ap£^lied to 



accoi iing 



84. (Previously presented) The method 
Claim 80, wherein, in the read state, the drain/source 
difference is limited to about 1 volt. 



to 
voltage 



8S. (Previously presented) The method aoooriing to 
Claim 68, wherein the at least one memory cell conprie jb a 
plurality of memory cells defining a memory plane; further 
comprising providing each memory cell with an access 
transistor; wherein the access transistor of a memory (lell 
flanked by two adjacent memory cells located in a same column 
as the memory cell includes a first elementary access 
transistor specifically associated with the memory cei: and 
second and third elementary access transistors respect; vely 
common to two access transistors assigned to the two ac jacent 
memory cells respectively; wherein a source of the acc€ ss 
transistor forms a source of the first elementary access 
transistor while a drain of the first elementary accese 
transistor forms part of the source of the floating-gate 
transistor of the memory cell; and further comprising a bias 
device for selecting at least one memory cell in progrJti mode 
and in read mode and for erasing the memory plane via blocks 
of memory cells. 

86. (Previously presented) The method according to 
Claim 85, wherein the bias device is for applying a sam^ 
source bias voltage to the respective sources of the ac: 
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transistors of the memory cella of any one column 
respectively, a same gate bias voltage to the respect 
of the access traasiscors of the memory cells of the 
column respectively and the same er^se voltage to the 
respective first active zones of the memory cells of , 
the same column. 



87, (Previously presented) The method 
Claim 85, wherein the access transistor of a memory 
partially surrounds the floating gate transistor of 
cell . 



th9 



ve gates 
t least 



accoziing to 



C3ll 



memory 



88, (Previously presented) The method aceonling to 
Claim 87, wherein each column of memory calls has a laler of 
gate material including a main part extending in the direction 
of the column along and opposite the floating-gate trJisistors 
of the memory cells; wherein the gate of the first elenentary 
access transistor of an access transistor of a memory (Lll 
includes a portion- of the main part of the layer of gatle 
material which is located opposite the floating-gate 
transistor of the memory cell; wherein the layer of gate 
material includes, within each memory cell, a second 
elementary portion connected to the main part and exter ding 
approximately perpendicular to the main part on one side of 
the floating-gate transistor of the memory cell, to foxn part 
of the gate of the second elementary transistor of the access 
transistor, and a third elementary portion connected to the 
main part and extending approximately perpendicular to :he 
main part on the other side of the floating-gate transistor of 

17 



PAGE 37/46'RCVDATra07 2:28:16PM [Eastern Daylight Tiine]*SVR:USPTO{FXM 



Best Available Copy 



AUG. 29. 2007 2:44Pr 



JO. 076 P. 20/28 



Patent Application of 

GSMDRlBR BT All. 
Serial No. 10/511,712 
Piled: OCTOBER IS, 2004 



_/ 



the memory cell, to form part of the gate of the thiri 
elementary transistor of the access transistor; and wLein 
the second elementary portion associated with a memor^. cell 
defines the third elementary portion associated with Ine of 
the two adjacent memory cells, and the third element* 
portion associated with the memory cell defines the second 
elementary portion associated with the other of the t\ 
adjacent memory calls. 



accorping to 



prograramiag 



89. (Previously presented) The method 
Claim 85, wherein the bias device possesses a . 
state to program a memory cell, a read state to read a 
cell and an erase state to erase at least one column o 
cells, wherein the bias device la for applying, in eaci 
states, predetermined voltages to the sources and. the 
the access transistors, and to the drains and the __ 
of the floating-gate transiscora of the memory cells 
the first active zones,- and wherein, in the erase stat<: 
bias device causes Fowler-Nordheim erasing by applying 
voltage to the first active zones that is much higher 
voltages applied to the source regions of the access 
transistors, and to the drain and substrate regions of 
floating-gate transistors. 



90. 



Yuemory 
memory 
of the 
^ates of 



subsfprates 



aid 



(Previously presented) The method accordluig to 
Claim 85, wherein to access a memory cell in read mode U in 
programming mode, the bias device turns on the access 
transistors of the memory cells belonging to the same ctlumn 
as that of the memory cell, applies an identical voltagf to 

18 
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the source of the access transistor and the drain of 
floating-gat© transistor of each memory cell of the 
different from the memory cell, and turns off the 
transistors of the memory cells belonging to a column 
than that of the memory cell. 



the 
cclumn 



access 



91. 



(Previously presented) The method acooriing to 



other 



LI that 
which 



Claim 90, wherein the bias device programs a memory ee 
has undergone erasure, the floating gate transistor of 
cell is a PMOS transistor, by carrying out hot-electroji 
programming on the transistor in two successive steps 
firstly compensate for any residual positive charges p]"esent 
in the floating gate transistor and then to carry out |ptimum 
programming. 

92. (Previously presented) The method accorc ing to 
Claim 91, wherein in a first step of the two steps, thJ bias 
device eorapensatea for any residual positive charges piesent 
in the floating gate transistor by applying a compenaatjion 
voltage to the contact zone of the first active zone. 



according to 



93. (Previously presented) "ThB device 
Claim 92, wherein the compensation voltage is less than 
equal to 0 volts and greater than about -500 mV. 



94 



(Previously presented) The method according to 



or 



Claim 70, wherein the at least one memory cell conrpriseL 
plurality of memory cells defining a memory plane; furtier 
cortprising providing each memory cell with an access 
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transistor; wherein the access transistor of a memory cell 
con^rlses a gate extending perpendicular to the link±,g part 
and on the opposite side from the lixUcing part with rl^ect to 
the annular gate; wherein the source of the access trListor 
eonprises a source contact, the drain of the access tJansistor 
forms part of the source of the floating-gate transist or of 
the memory cell, and the drain of the floating-gate tJansistor 
is electrically connected to the second active aone. 

95. (Previously presented) The device accoriing to 
Claim 94, wherein the source contacts of the access 
transistors of. the memory cells of any one column of tie 
memory plane are connected together, the first active tones of 
the memory cells of any one column of the memory plane are 
connected together, the gates of the access transistor of the 
memory cells of any one line of the memory plane are clnnected 
together, and the corresponding gate contacts are connLted 
together by a line metallization, the drains of the flJating- 
gate transistors of the memory cells of any one line ol the 
memory plane are connected together to form another liie 
metallization; and further comprising a bias device foi 
selecting at least one memory cell in programming mode and for 
programming the at least one memory cell by Powler-NorcEeim 
programming. 



srohi 



96. (Previously presented) The method accord Lng to 
Claim 95, wherein the bias device selects a memory celjof the 
memory plane and programs the memory cell by applying a 
sufficient potential difference between the drain of tht 
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floating-gate transistor of the memory cell and the 
active ?one of the memory cell- 



first 



57 . (Previously presented) The method 
Claim 9S, wherein the bias device is for erasing the 
plane in its entirety- 



98. (Previously presented) The method according to 
Claim 97, wherein the bias device erases the memory pliine in 
its entirety by. applying a high voltage to the first ailtive 
zones of the memory cells and by applying a zero volta|e to 
other contacts of the memory cells . 



according to 



memory 



99. (Previously presented) The method 
Claim 95, wherein the bias device is for reading the 
plane line by line by turning on the access transistors 
memory cell of a line and by turning off the access 
transistors of the memory cells of other lines. 



aecorcling to 



memory 



according 



100. (Previously presented) The method 
Claim 95, wherein the memory plane defines at least one 
EEPROM type memory and. a PLASH type memory. 
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